Twenty-five national kabaddi players (Asiad gold medallists 1990), mean age 27.91 years, who attended a national camp at the Sports Authority of India, Bangalore before the Beijing Asian Games in 1990, were investigated for their physical characteristics, body fat, lean body mass (LBM) and somatotype. The physiological characteristics assessed included back strength, maximum oxygen uptake capacity and anaerobic capacity (oxygen debt) and related cardiorespiratory parameters (oxygen pulse, breathing equivalent, maximum pulmonary ventilation, maximum heart rate). Body fat was calculated from skinfold thicknesses taken at four different sites, using Harpenden skinfold calipers. An exercise test (graded protocol) was performed on a bicycle ergometer (ER-900) using a computerized EOS Sprint (Jaeger, West Germany). The mean(s.d.) percentage body fat (17.56(3.48)) of kabaddi players was found to be higher than normal sedentary people. Their physique was found to be endomorphic mesomorph (3.8-5.2-1.7). Mean(s.d.) back strength, maximum oxygen uptake capacity (Vo2m.) and oxygen debt were found to be 162.6(18.08) kg, 42.6(4.91) ml kg-1 minand 5.02(1.29) litre respectively. Physical characteristics, percentage body fat, somatotype, maximum oxygen uptake capacity and anaerobic capacity (oxygen debt) and other cardiorespiratory parameters were compared with other national counterparts. Present data are comparable with data for judo, wrestling and weightlifting. Since no such study has been conducted on international counterparts, these data could not be compared. These data may act as a guideline in the selection of future kabaddi players and to attain the physiological status comparable to the present gold medallists.
It needs a small playing area, 14 players (seven on each side) take part and no equipment is required. The dimensions of the playing field are 12.5 x 10 m (for adults) divided by a mid-line into two equal halves (each 6.25 x 10 m) ( Figure 1 ). Each half is the territory of a team (one for the raiders and the other for the defenders). The game is supervised by a referee, two umpires and a scorer. The side winning the toss has the option of sending their raiders first, or choosing a particular side. The raider takes the maximum possible inspiration and then moves to the other side of the field, uttering a continuous chant 'Kabaddi' without any further inspiration, to try to touch one of the defending players. The defenders try to hold the raider within their area and the raider tries to force his way back to his own side without discontinuing the chant. If the raider is able to come back to his area after touching a defender a point is credited to his group and the person touched is put out of the game. On the other hand, the defending group gets a point if they can hold the raider, who 6 . (4) 237 group.bmj.com on April 15, 2017 -Published by http://bjsm.bmj.com/ Downloaded from then has to drop out. If a player is put out from one side, a player who had earlier been eliminated from the opposite group then rejoins his own side. A person from each group alternately raids the opposite side. This process continues until a team succeeds in putting out the entire opposing team. The successful side is then credited with two additional points (Lona). Also if any player goes out of the boundary line during the course of play, or if any part of his body touches the ground outside the boundary, he will be out (except during a struggle). The side scoring maximum points at the end of play is declared the winner. The time of play is 40 min with an interval of 5 min.
Since kabaddi is an intermittent type of sport, it requires both aerobic, anaerobic endurance with a well built physique. No physiological study on kabaddi players is available on national or international players except for some pulmonary function tests that have been done on Indian inter-university players1. The present investigation of Indian national kabaddi players was undertaken (1) to study morphological and physiological parameters; (2) to study adaptive changes in these players compared with other sports disciplines; (3) to use these data to determine the 'norms' for comparison.
Subjects and methods
The present study was showing no further rise with the increase of workload was taken as maximum aerobic capacity (VO2ma,).
The physiological parameters, heart rate (HR), breathing frequency (BF), respiratory quotient (RQ), fraction of carbon dioxide (Fco2), fraction of oxygen (Fo2), pulmonary ventilation (VE) were monitored by the computerized EOS-Sprint System every 30 s. The subjects were verbally encouraged throughout the test to continue cycling until maximum exhaustion. The details of the procedures were explained to the subject before the onset of the exercise test.
Recovery phase In the recovery phase the physiological parameters were monitored until the oxygen consumption returned to the normal resting level. Oxygen debt was calculated by the standard method described by Fox et al.5.
The whole experiment was performed at a room temperature varying from 230 to 250C with the relative humidity varying between 50 and 60%.
Statistical analysis Mean, standard deviation, standard 'norms' simple and multiple correlation coefficients and regression equations of various morphological and physiological parameters were computed.
Results
Means and standard deviations of physical characteristics, somatotype and cardiorespiratory variables are presented in Table 1 . Table 2 represents the median value with the range of values measured in different Table 5 . Body somatotype (Figure 2 ) and aerobic capacity (Figure 3 ) of different Indian national teams were compared with the present study.
Discussion
Kabaddi is a game which combines the actions of wrestling, judo, rugby and gymnastics. The important body movements in this game involve catching, holding, locking and jumping, thus the possession of desirable anthropometric and physiological characteristics will have a greater advantage in executing a better performance in competition.
The mean height and weight of the subjects were found to be higher than those of the average Indian population6. The average body weight of the kabaddi The other physiological parameters that reflect cardiorespiratory fitness, such as maximum pulmonary ventilation of the kabaddi players, were found to be higher than those of other events such as judo, boxers, weightlifters etc., but lower than road cyclists. It may be due to the breathing exercises done by the participants who are accustomed to taking a maximum inspiration followed by slow expiration along with the chant during the course of the game. Pulmonary function values are also higher in inter-university kabaddi players than the Indian sedentary population20, possibly confirming the above view.
The other important cardiorespiratory fitness index measured was oxygen pulse (02 pulse). This reflects the amount of oxygen delivered to the muscles per unit heart beat. It is dependent on the cardiac output and thus on the oxygen binding capacity of the blood as well as on the peripheral oxygen utilization. 
